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We claim: 

A method for ^mressing a heterologous gene in hepatocytes comprising: 
providing replication der^ctive hepadnavirus particles at a titre level competent 
to infect hepatocytes, wherein a re^on of the preS or S-gene of the hepadnavirus 
genome has been replaced with the r^terologous gene such that expression of the 
heterologous gene is regulated by reguJatory sequences of the preS or S-gene; and 

infecting hepatocytes with the nfepadnavirus such that the heterologous gene is 
delivered into the hepatocytes and expressed in the hepatocytes. 
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\^ 2. The method of claim 1 , wherein the replication defective hepadnaviruj 



particles are human hepatitis B virus particles. 

3. The method of claim 1, wherein the heterologous gofk^^s inserted into a 
1 5 region of the S-gene such that nucleotides encoding at least on^mino acid of the S 

protein are fused in-frame to the 5' end of the heterolog^tis gene. 

4. The method of claim 1 , wh^pdm the heterologous gene replaces a region 
of the S-gene. 



5. The method.€*t claim 1, wherein the heterologous gene is inserted after 
the authentic AUG orthe S-gene, and the heterologous gene is inserted such that 
nucleotides encodirfg at least one amino acid of the S protein are fused in-frame to the 5' 
end of the hejefologous gene. 

^. The method of claim 1 , wherein the heterologous gene encodes a 
mcjdiilating agent. 




7. The method of claim 6, wherein the modulating agent is a cytokine. 



"8: The method of claim 7, wherein the cytokine is IFNi xr 



A method of treating a subject with a hepatic disorder comprisij: 
providing replication defective hepadnavirus particles at a titteJer^ competent 
35 to infect hepatocytes of the subject witl^ the hepatic^isorderTwherein a region of the 
preS or S-gene of the hepadnavirus^g^jej^Tias been replaced with a therapeutic gene 
such that expressionjiEihc'tKera^^ gene is regulated by regulatory sequences of the 
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infecting hepatocytes of the subject with the hepadnavirus particles such that tl- 
therapeutic gene is dehvered into the hepatocytes and expressed in the hepatocytes at j 
level sufficient to treat the hepatic disorder. 



10. The method of claim 9, wherein the hepatic disorder is hepatit^B. 



1 1 . The method of claim 9, wherein the hepatic disorder is hepatitis C 



12. The method of claim 9, wherein the hepatic disorjier is selected from the 
10 group consisting of hepatocellular carcinoma, cirrhosis, steaty^s, hemochromatosis, and 
inherited liver disorders. 
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13. The method of claim 9, wherein the^plication defective hepadnavirus 
particle is the human hepatitis B virus. 



14. The method of claim 9 
region of the S-gene such that nucleoftid^s e; 
protein are fused in-frame to the 5' ej^oKtHe 



in the heterologous gene is inserted into a 
coding at least one amino acid of the S 
ologous gene. 



20 15. The method of/flaim 9, wherein the heterologous gene replaces a region 

of the S-gene. 

16. The naf^thod of claim 9, wherein the heterologous gene is inserted after 
the authentic AUG of the S gene, and the heterologous gene is inserted such that 
25 nucleotides encoding at least one amino acid of the S protein are fused in-frame to the 5' 
end of the h^xerologous gene. 
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agent.; 



The method of claim 9, wherein the therapeutic gene is a modulating 



18. The method of claim 17, wherein the modulating agent is a cytokine. 
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19. The method of claim 18, wherein the cytokine is IFNa. 

20. The method of claim 1 8, wherein the cytokine is selected from the group 
fconsisting of IFNy, IFNp, IL-18 and TNFa. 
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21 . The method of claim 9, wherein the hepadnavirus construct is direct^ 
administered to the subject. 

22. The method of claim 9, wherein the hepadnavirus construct and^a helper 

5 construct are cotransfected in vitro and the infectious particles produced frpm the culture 
are administered to the subject. 

ly: A method of treating a subject with a hepatitis infecjfon comprising: 
/providing replication defective hepadnavirus particles at ar titre level competent 
10 to infect hepatocytes of the subject with hepatitis, wherein a region of the preS or S-gene 
of the hepadnavirus genome has been replaced with a gene efncoding a cytokine such 
that expression of the gene encoding a cytokine is regulajied by regulatory sequences of 
the preS or S-gene; and 

infecting hepatocytes of the subject with theiiepadnavirus such that the gene 
15 encoding a cytokine is delivered to the hepatocyt^and expressed in the hepatocytes at a 
level sufficient to treat the hepatitis. 

24. The method of claim 23ywh^rein the cytokine is IFNa. 

20 25. The method of claim 2Xw4ierein the cytokine is selected from the group 

consisting of TNFa, IFNp, IL-18 aErd IFNy. 

26. The method of claim 23, wherein the replication defective hepadnavirus 
particle is the human hepati^ B virus. 

25 

27. The method of claim 23, wherein the heterologous gene is inserted into a 
region of the S-gene such that nucleotides encoding at least one amino acid of the S 
protein are fused iryrrame to the 5' end of the heterologous gene. 

30 28. yThe method of claim 23, wherein the heterologous gene replaces a region 

of the S-gem^ 

i9. The method of claim 23, wherein the heterologous gene is inserted after 
the aullientic AUG of the S-gene, and the heterologous gene is inserted such that 
35 nucleotides encoding at least one amino acid of the S protein are fused in-frame to the 5' 
erm of the heterologous gene. 
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30. The method of claim 23, wherein the gene encoding a cytokine^ 
modulating agent. 




e hepadnavirus particle is directly 



3 1 . The method of clai 
5 administered to the s 



The method of claim 23, wherein the hepatitis infection is hepatitis B and 
cytokine is IFNa. 



A replication defective hepadnavirus particle, wherein a region ofj 
preS o/^S-gene of the hepadnavirus genome has been replaced withajberapeutic gene 
such that expression of the therapeutic gene is regulated-by^^gulatory sequences of the 
preS or S-gene. 



15 34^,,.,.-----TKe replication defective hepadnavirus particle of claim 33, wherein 

ther^5eutic gene is a cytokine. 



35. The replication defective hepadnavirus particle of claim 34, wherein the 
cytokine is INFa. 



V 36. The replication defective hepadnavirus particle of claim 34, wherein the 



cytokine is selected from the group consisting of TNFa, IFNp, IL-18 and IFNy. 

37. A pharmaceutical composition comprising the replicatimj^efective 
25 hepadnavirus particle of claim 33 and a pharmaceutically acceptaj>}6carrier. 

38. A pharmaceutical composition compulsing the replication defective 
hepadnavirus particle of claim 33 and a helperyifus. 



30 39\ A method of produci;*^ therapeutic replication defective hepadnavirus 

particles at a titre level suitable^im* therapeutic use comprising: 
co-transfecting hepatoma cell lines with: 

(i) replipdtion defective hepadnavirus constructs, wherein a region of the 
S-g^rie of the hepadnavirus DNA has been replaced with a gene encoding 

35 a^herapeutic gene such that expression of the gene encoding a cytokine is 

regulated by regulatory sequences of the preS or S-gene; and 

(ii) a helper constmct; 
/"culturing the hepatocytes until infectious viral particles are produced; and 
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'=H''ee t)veiingi:hc inf e ctious viral particle sT — • 



40, The method 
administered to the subj 



add 




herein the recombinant hepadnavirus particles 
ed by a helper cell line. 
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